ABSTRACT Background: Toxocara is mainly a parasite of animals. The disease is caused mainly due to accidental ingestion of Toxocara canis embryonated eggs and to a lesser extent T.cati eggs. Till now, there is no marker of severity of infection or treatment in toxocariasis. Aim of the study: The current work aimed at studying the role of liver enzyme aspartate transaminase (AST) and cardiac enzyme creatine kinase-MB isoenzyme (CK-MB) as markers of severity infection and treatment of toxocariasis in correspondence to serum immunoglobulin with study of histological cardiac effects of toxocariasis. Materials and Methods: Laboratory mice were divided into groups infected with different doses of Toxocara eggs. Sera were collected from each group before and after treatment for measurement of AST and CK-MB, as well as ELISA for anti-Toxocara immunoglobulin IgG. T test, ANOVA test and Pearson correlation tests were used to assess the results. Results: CK-MB was elevated significantly with infection and reduced significantly after treatment. The serum level of CK-MB also correlated significantly and positively with parasite load. Conclusion: CK-MB can be used together with anti-Toxocara IgG in diagnosis and CK-MB can be a good markers of treatment and parasite load in toxocariasis.
INTRODUCTION
Toxocara is mainly a parasite of animals. The zoonotic infection with Toxocara is called toxocariasis 1 . The disease is caused mainly due to accidental ingestion of Toxocara canis embryonated eggs and to a lesser extent T.cati eggs 2 . Larvae are liberated in upper part of small intestine and penetrate intestinal wall reaching blood vessels and settle in different body organs 3 . T. canis sero-prevalence was 12.1%, by ELISA and this sero-prevalence was confirmed by Western Blot (14.5%) in the Estonian Population
4
. Out of 238 patients with uveitis of unknown etiology, 71 (29.8%) were diagnosed with ocular toxocariasis, and 80 (33.6%) had positive ELISA results for serum anti-Toxocara IgG in Korea 5 . Twenty-two percent of pregnant women were found to have anti-Toxocara IgG antibodies in pregnant women in Brazil 6. T. canis prevalence was 14.5 % in Caribbean countries 7 . The seroprevalence of anti-T.canis IgG antibodies was 14.9% in the research laboratories workers in Brazil 8 . Sero-prevalence of antibodies against Toxocara spp. is high in rural population in Gabon with prevalence for Toxocara spp. 59.9%
9
. Sero-prevalence of toxocariasis was 45.2 % in all samples of Medical Center Laboratory, Ho Chi Minh City, Vietnam in 2012 10 . The recorded prevalence in rural areas in Zagazig district, Sharkyia Governorate, Egypt, was 2.2 % for Toxocara and it was the most prevalent helminthes among school children 11 . Clinically, patient complains of fever; larvae in tissues cause fever, hepatomegaly, respiratory, cardiac or nervous disorders termed as visceral larva migrans (VLM). When the disease is confined to the eye it is called ocular larva migrans 3 . Overt toxocariasis may go undiagnosed as diagnostic tests may be expensive, difficult and cannot be carried out in health centers 12 . The cardiac manifestations of the disease may be myocarditis, Loeffler's endocarditis or even cardiac temponades
13
.The importance of cardiac manifestation and its relevance had been increasing recently 14 . The disease is usually treated with anti-parasitic drugs as albendazole, thiabendazole 15 , mebendazole and nitazoxanide
16.
Liver disease is often reflected by biochemical abnormalities of 1 of the 2 different hepatic systems or of liver function. Although tests that 116 measure the level of serum liver enzymes are commonly referred to as liver function tests, they usually reflect hepatocyte integrity or cholestasis rather than liver function. Liver function tests may be arranged to help diagnose or monitor liver problems. Alanine transaminase (ALT) and aspartate aminotransferase (AST) higher readings may suggest inflammation of liver cells or the death of some cells due to liver damage. Alkaline phosphatase (ALP) higher readings suggest liver disease or bile duct blockages
17.
Creatine kinase enzyme (CK) is found with 3 isoenzymes of creatine kinase (CK)-BB, -MM, and -MB. The primary source of CK-MB is myocardium, CK-MB level increases with myocardial damage 18 . The CK-MB test is a cardiac marker used to assist diagnosis of acute myocardial infarction 19 . The blood level of CK-MB, refers to the bound combination of two variants (isoenzymes CK-M and CK-B) of the enzyme phosphocreatine kinase. The newer test detects different isoforms of the B subunit specific to the myocardium whereas the older test detected the presence of cardiacrelated isoenzyme dimmers 20 . Till now, there is no marker of severity of infection or treatment in toxocariasis
21
. The current work aimed at studying the role of liver enzyme AST and cardiac enzyme CK-MB as markers of severity infection and treatment of toxocariasis in correspondence to serum immunoglobulin with study of histological cardiac effects of toxocariasis.
MATERIALS AND METHODS
For the described aim 100 albino mice were used. The experiments were carried out on 6- 
16
. Mice in groups 1,2,3 and 4 were infected through oral intubation using 250, 500, 750 and 1000 T.canis eggs/250µl of water, respectively. Control group was given distilled water only.
2.
2. Assessment of level of liver enzyme (AST) and cardiac enzyme (CK-MB), and anti Toxocara IgG antibodies before treatment: At 4 weeks post infection 10 mice from each group were sacrificed and sera were collected for ELISA for anti-Toxocara IgG, AST and CK-MB. Tissues were examined for presence of larvae.
3.
3. Assessment of level of liver enzyme (AST) and cardiac enzyme (CK-MB), and anti Toxocara IgG antibodies after treatment: To evaluate this aim, mice in all groups except control were treated with mebendazole at a dose of 15mg/kg/day for 5 days, orally and sera were collected from different groups 4 weeks after treatment to evaluate the effect of treatment on tested parameters 16 .
4.
4. ELISA test for anti-Toxocara IgG immunoglobulin: Serum samples collected from mice in different groups before and after treatment, were examined by ELISA to detect IgG class anti-Toxocara antibodies using goat antimouse IgG HRP (ABD Serotec, USA) 22 . ELISA was carried out according to manufacturer's instructions (Nova Lisa ToxocaracanisIgG ELISA, Dietzenbach, Germany. cat no TOGG0450). 5.
Assessment of liver enzyme (AST):
Samples were processed in single batch for determination of aspartate transaminase (AST) level using commercial kits for Beckman Unicell Analyzer 23 .
6.
6. Assessement of CK-MB enzyme: Standard assay commercial kits were used to determine the serum levels of CK-MB using PD-3035 secrophotometer (APEL, Japan)
24.
Cardiac muscles of mice from each group were examined histologically after being sacrificed by Hematoxylin and Eosin stain(H&E).
7.
7. Statistical analysis: Results were collected, tabulated, and statistically analyzed using the SPSS version 16 computer software statistical package (SPSS Inc., Chicago, USA). 
Ethical considerations:
The experimental animal studies were conducted in accordance with international valid guidelines and they were maintained under convenient conditions.
RESULTS

Assessment of the mean level of IgG, AST and CK-MB in each group before and after treatment:
From the current study, It was found that cardiac enzyme CK-MB level were raised during Toxocara infection in G1 and reduced after treatment significantly. Anti-Toxocara IgG level and AST were either raised after treatment or nonsignificant (Table 1) . Meanwhile in G2; AST and CK-MB were significantly reduced after treatment ( Table 2 ).
All the tested enzymes were significantly decreased after treatment in G3 as well as anti-Toxocara IgG level (Table 3) . In group 4, serum CK-MB level was significantly reduced after treatment (Table 4) . Assessment of the mean levels of IgG, AST and CK-MB in all groups before and after treatment: On comparison between groups before treatment regarding the tested enzymes the differences between groups were statistically significant. This was not recorded in serum anti-Toxocara IgG level. (Table 5 ). Meanwhile, on comparison between groups after treatment regarding the tested enzymes, only CK-MB level showed statistically significant difference (Table 6 ).
Correlation between the mean level of IgG, AST and CK-MB in groups before and after treatment and parasite load: It was observed that there were positive correlations between parasite load and serum enzyme levels of AST and CK-MB during infection (Table, 7) . Also, there were positive correlation between parasite load and serum enzyme levels of CK-MB only after treatment (Table, 8 ).
Detection of Toxocara larva in cardiac tissues of mice from different groups:
Toxocara larvae were very rare or may not be found in cardiac tissues of infected mice. While cardiac tissue appeared normal in control group (Figure 1) , no larvae were detected in cardiac tissues in mice of G1. It was found that cardiac tissues showed congestion and inflammation as reported in G2 with minimal number or no larvae in its tissue (Figure 2) and G3 (figure 3 ). More number of migrating Toxocara larvae were detected in cardiac tissues of G4 ( Figure 4 ) accompanied with muscle inflammation and degeneration. Liver enlargement with elevated liver enzymes are common clinical finding in toxocariasis. T. canis antibodies were positive in 6% of children with liver enlargement 37 . The tested liver enzymes were variable in their value determining the previous parameters. They are not reliable in specific diagnosis, also cannot correlate with parasite load and effective treatment at all states of treatment. These results are in harmony with previous study showed moderate disturbance of liver enzymes and hypereosinophilia in human toxocariasis 38 . Cardiac inflammation due to toxocariasis raised CK-MB levels in the current study and that was significant. Also it was reduced significantly after treatment in all groups and its level was correlated with parasite load. So serum CK-MB can be good marker of parasite load and efficacy of treatment. In the current study minimal number or no larvae were detected in cardiac tissues in different tested groups. Similar results were observed by Park et al.
DISCUSSION
14 , the authors found that cardiac involvement with Toxocara larva is rare however eosinophilic myocarditis can be recorded in patient with toxocariasis.
Cookston et al. 39 found that myocarditis due to toxocariasis in mice was observed with low or even no larvae in heart muscles and eosinophilic infiltrate. They explained this as the heart may be a temporary route of migrating larvae leading finally to cardiac inflammation. Data in the current study showed that CK-MB not AST can be used as marker of parasite load and treatment in toxocariasis. This can be explained as larvae of Toxocara do not settle in cardiac tissue and only migrate through it, this was observed histologically which was by Cookston et al. 39 and Park et al. 14 with continuous migration and passage in cardiac tissue causing sustained injury and release of CK-MB which does not occur in liver tissue with larval settlement and short halflife of the enzyme. Conclusion: From the current study, it was found that CK-MB can be a good marker of treatment of toxocariasis and their level can be indication of parasite load. Also CK-MB can help in diagnosis of toxocariasis together with anti-ToxocaraIgG in diagnosis and its importance increase in children as rising level in children is suggestive. 
